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THE SCIENCE EDUCATION DOCTORATE: COMPETENCIES ANMD ROLES

The competiﬁive Job market in which new recipiénts of the doctorate in
science education find themselves serves to emphasize what has been becoming
increasingly apparent -- doctoral programs need to be modified to provide
recipients of this degree with those specialized skills that are needed to
accomplish the educational tasks faced in today's world. The inevitably in-
creasing rate of change and specialization has brought us to the point where
a science education doctorate without some specialization therein is inadequate
preparation for most of the jobs for which graduates are competing. This is
not to say that the doctorate in science education as a specialized degree is
obsolete or that a strong background in science and a general background in such
areas as educational psychology, sociological foundations, curriculum and research
1s not needed. In addition to his general preparation as a science educator,
however, each recipient of a doctorate must have the preparation required to
undertake at least one of several specialized functions for which science
educators are responsible today. Information provided below in ihis paper 1s
used as a basis for proposing that doctoral programs in science education should
provide for in-depth trajning of students in one of three speciqlization areas in
addition to this general science education preparation. Although every program
need not provide for all three of these special{zations. an attempt must be made
to provide a quality preparation in those areas where it has the required fnsti-
tutional resources and faculty competencies. This situation obviously is not
uniqqé to science education; the discussion which follows probably is applicable
to all those education doctoral programs commonly included in the area of curri-

cutum and instruction.
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RESEARCH ON EDUCATIONAL FUNCTIONS AHD COMPETENCIES

Recently this author and others, under the auﬁpices of the American Educa-
tional Rescarch Association Task Force cn Training Educational Research and Research-
related personnel, conducted an analysis of the tasks and competencies of personnel
engaged in exemplary research and research-related activities in education. This
empirical study was initiated to begin fi1ling a void in existing knowledge of
the traintng of educational research and research-related personnel, namely the
lack of information on the specific tasks performed by such personnel and the
specific competencies required of them in performing these tasks. A full report
of the research 1s avai]ablq elsewhere;1 only a brief condensation of those results
relevant to this discussion are conta{ned herein. |

Since the study was focused upon personnel engaged in research, develop-
meht, diffusion, and evaluation (RDDE} functions and these labels are used in the
following discussion, a definition of these terms must be attempted here fn spite
of the fact that simple and satisfactory dafinitions are difficult to present. .

Research describes phenomena or employs systematic procedures to test
hypothes{ized relationships between variables with the goal of producing gen-
eralizable knowledge., This knowledge may or may not have direct and immediate
practical applications., Although research includes historical and philosophical
inquiry in addition to empirical inquiry, the term generally is focused upon
empirical inquiry when used in the context of RDDE, While the temm is used
herein in this latter sense, no reflectfon upon the value or respectability of

- historical or philosophical inquiry is intended or implied. _

Development {educational) is the endeavor of producing and testing materials

(e.g., films, books, transparencies, laboratory equipment, or programs for
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~ computer-assisted instruction) and processes (e.g., modular scheduling or
individvalized instruction) for use in schools. Research findings may be em-
ployed in the creating of the idea and the testing of the product is evaluation,
but educational development clearly is an activity fﬁéi makes use of competencies
qualitatively different from those employed in research.

Diffusion is the process of initiating and éiimuiating the application of
the results of educational research and development (knowledge, products and
processes) in practice. It may include, among others, the dissemination of
information, demonstrations of the use of the product, process, or knowledge,
~ and procedures to facilitate the implementation of the product, process, or
knowledge into school practice. Although not directly an inquiry activity,
diffusion is necessary if research and development are to have an impact upon
educational nractices. _
| Evaluation 1s the activity of determining the value of an educational pro-
duct, program, or process. As such it is directed toward aiding the decision-
making process in education (e.g., deciding whether or not to adopt a new set
of curriculum materials, modify a school schaduling procedure, replace a par-
ticular remedial program, or alter the process by which a school planning
group is developing a new school program) rather than producing generalizable
knowledge as is done 1n‘research.‘ Although differing from research in its goals
it 1s closely related to research in the technical skills required. |

The data upon which the study of RDDE personnel was based‘were acquired
through interviews with people jdentified as being engaged in e;emglarz educa~
tional research and research-related activities. The interviewees were selected
from organfzations such as regional educational laboratories, research and

development centers, state departments of education and public school units which
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were identified as being engaged in exemplary R,D,D, or E work or they were
identified as individuals engaged in exemplary research work (the latter were
almost entirely from universities). The structured interview employed was
approximately of two hours duration and was designed to obtain information about
the tasks performed by the interviewees and the comnetencies required in the
performance of these tasks. Tasks {specific activities which are part of the
conduct of research and research-related work, e.9., defining a vesearch problem
or preparing a script for a film) were viewed as collections of competencies
(ski11s and knowledge necessary to complete a task, e.g., the ability to con-
struct a good test item).

The data obtained were compiled and categorized (€9 task categories and
226 competencies categories) and then analyzed by factor analytic procedures fo
find out what "clustering" of tasks occurred and what groups of compgtencigs
were associated with these task factors, |

The 11 task factors which were identified and named are listed below.

1. Designing research studies and conducting and interpreting data analysis.

2, Developing instructional materials. |

3. "First-level" administration of inquiry and irquisv-rr.lated projects

and activities,
4, Conducting evaluations and constructing and using data collection
1nstruments..
5. Diffusing information and produéﬁs.
6. Developing and operating information storage and retrievai systems,

7. Evaluating inquiry and inquiry-related proposals and monitoring

funded projects.

8. Secarching, reading, and reviewing the literature.
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9. Designing and maintaining computer systems and writing computer
programs .
10. “Second-level" administration of inquiry énd 1n§u1ny-related projects
and activities.
11. Developing and scoring tests,
There are logical interrelationships between the factors identified above
and the research, development, diffusion, and evaluation functions referred to
, earlier. For example, task factor 1 is clearly a central function of a researcher
and to §ome“extent, of course, 1s a function of evaluators as well. On the other
hand, task factor 4 is a central thrust of evaluators although because of its
data collection component it is a function of researchers to some extent also.
Task fagtor 2 1s obviously the central activity of developers today. In contrast
to these rather specific functions, task factor 3 is common to all four of the
areas - research, development, diffusion, and evaluation.
In the original report of this resea}ch there is a more extensive discussion
of the ways in which these task factors are related to the RODE rubric along
with a presentation of the competencies employed in each of these functions.
Such a discussion of competencies will be presented herein, however, under some-

what different categories in the sect{on below.

PROPOSED DIFFERENTIATION OF FUNCTIONS
A new framework of functions is proposed here which is more consistent with
the categories of activities in which science educators and other persons in
curriculum and instruction find that they have respoﬁsibi11ties. This frame-
work includes three areas: (1) research and evaluation, (2) development, and

{3) instructional leadership (teacher education and implementation of curricular
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change). It should be emphasized, moreover, that the three major functions pro-
posed here are 1dent1f1§ble in terms of both the function itself as engaged in
by science educators and the clusters of competencies required within each function,

Research and évaluation. These two functions are grouped together here

- because of their commonality 1n terms of the basic competencies required in each,
There is a great.deal of overlap fn the competencies emp!oyed, e.g9., ability
to employ statistical analyses procedures, ability to design data collection
instruments, and knowledge of measurement theory. At the same time, there is no
fntent here of attempting to blur important distinctions between these two acti-
vities. “In fact, every effort should be made to make an understanding of the
distinction between research and evaluatton much more widespread within the
science education community, They clearly are activities of quite different
natures. The basic goa1‘of research is the acquisition of knowledge which leads

to statements of generalizable app11cab111ty whife the evaluator seeks information

which 1s useful for decision-making. But in terms of doctoral programs in science

education, 1t probably would be well to treat them as a single spacialization in
view of the great deal of commonality in basic competencies required, Even so, a
doctoral student may choose to develop his expertise more fully in one of the
two facets of this combined area depending upon his interests and the competencies
of the faculty with which he is working,

Development., The last decade has seen the emergence of educational de-
velopment as an area of considerable activity requiring unique sets of skills,
The variety and sophistication of the competencies required in this area is
extensive (such as the ability to use various media, the ability to develop
materials in such a format, the ability to sequence learning activities, knowl-

edge of the educational setting in which materials will be used, and the ability
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to revise materials on the basis of field test feed-back). Thus , development
has become a unique area both in terms of the competencies required and the
demands for people with these competencies. Basically, the goal of personnel
engaged in development activities is the production of useful materials or

products for educationa} situations.

Instructional Leadership, Activities within this category are desioned

to bring about changes in the behavior of people and modifications of social
systems within which they interact. This {s in contrast to research and

evaluation in which the goal is the production of knowledge or information and

development where the goal is the production of educational materials or

approaches. This category includes persons engaged in such activities as pre-
service or in-service teacher education and personnel who work with teachers
and/or administrators to alter the curriculum of students. This is the area
in which science educators as a whole today probably have the greatest amount

of experience and training and most frequently are employed.
COMPETENCIES REQUIRED BY FUNCTION

Before pursuing the main thesis of this paper, i.e. that doctoral programs
should contain specializations in accordance with the functions identified
above, attention must be given to the competencies required to engage in these
three functions in an exemplary fashion. The research to which reference was
made earlier provided rather extensive information concerning the competencies
required of persons engaged in research and evaluation or engaged in develop-
ment, Unfortunately, the same delineation of competencies required of people

in the instructional leadership category has not been provided by empirical
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study. In that area we must depend more upon informed opinifon and experience.

Although exhaustive descriptions of the competencies required for each
function can not be given here, examples can be. 1In the list provided below
are examples of competencies commonly employed by personnel engaged in ex-
emplary research and evaluation activities. The 1ist includes many of the
more common competencies found in the study described earlier but is not

intended to be inclusive.

Ability to design card layouts to allow data analysis
within computer constraints and ability to use standar-
dized computer programs (e.g., BMD series).

Knowledge of how computers might be used to analyze data.
Knowledge of t-tests and critical ratios.

Knowledge of alternative methods of presenting statistica1
data (e.g., charts, graphs, or tables).

Ability to use computer coding.

Knowledge of ANOVA or ANCOVA designs and techniques.
Ab1lity to read and interpret computer output,
Ability to keypunch,

Knowledge of questionnaire construction techniques and
appropriate uses for questionnaires,

Knowledge of factor analysis techniques,

Abitity to allocate time and money wisely in arranging
computer work,

Ability to describe, .explain, or elaborate in wiiting.

Abi1ity to choose (or design) appropriate statistical
techniques for data analysis.

Knowledge of statistical variance and standard
deviation,

Knowledge of theoretical assumptions underlying various
statistical techniques.
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Knowledge of statistical regression techniques,
Ability to design studies to control extraneous variables.
Abi1lity to use Tibrary research techniques,

Ability to incorporate systematic evaluation procedures
into plans for developing educational programs,

Ability to work with public school, university or state
department or education personnel, ’

Abi1ity to identify educational needs that should be
addressed by educational systems,

Ability to develop techniques for providing evaluative

feedback to program or project personnel in time to
allow needed modifications to be made during the oper-

ation of the program.

Ability to help others identify and state their
objectives,

Ability to discuss the advantages of establishing
evaluation systems in educational institutions,

Ability to work effectively with decision makers.

Knowledge of personnel and the organizational structures
of public school systems and universities,

Ability to put quantitative or numerical information
into verbal or narrative form.

Ability to determine the evaluative questions which must
be asked in evaluation and the information which must be
gathered to answer these questions.

The competencies 1isted below are examples of the competencies employed
by many of the personnel engaged in exemplary educational development. Again,
the 1ist is intended to provide examples of those competencies which empirical
inquiry has shown are actually emp1oyed and it is not intended to be inclusive.
In addition to those competencies 1isted below, developers employ many of the
competencies required of evaluators (the last ten of- the above 1ist for research

and evaluation),
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;[;;faspects 0 dissemination such as trial teaching of:mate 1£
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Knowledge of current theories of learning, especiaily as they
relate to theories of instruction.

Knowledge of developmental psychoiogy or the field of
psychology in general,

Knowledge of the role of the teacher including abilities
which normally can be expected of teachers.

Knowledge of instructional approaches that might be

incorporated in teaching or designing instructional
materials,

Ability to establish rapport with children and obtain
their cooperation in testing situations.

Knowledge of theory and techniques for assessing
student achievement,

Knowledge of printing COnstraints and specifications.
Knowted?e of steps inyolved in the mass production of
curricu um materials (e.g., reproduction and packaging
processes ‘ ,

Abiiity to determine financial resources necessary to i
conduct a program or project and use accounting procedures
to operate within a program or project budget o
Ability to supervise personnel,

Abi11ty to outline specific procedures for working
through a probiem.

Ability to write in a style and at a level appropriate
to a specified audience,

Neither the study described earlier nor other empiricai research availabie _'ff
‘has much to say sbout the Specific competencies required of peopie working in
‘teacher education and the inpiementation of curricular change in school systems.f[f;7

e diffusion activity uas iimited to the disseminatis

hschooi personnei to put the materia!s into practice. Experience with teacher .
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'education and the implementation of curricular change. however. would seem- to .
“'indicate that personnel being trained in this area should acquire. for example. -

e fconsiderable knowledge of and competence in training teachers to use a variety

i y_‘of educational materials (e.q., films. science laboratory equipment. printei S
f.,‘materials. and materfals collected from the out~of-doors) in.a variety of

'Z,educational settings (1arge lecture groups small discussion groups. independent‘li'7
fstudies. encounter groups, and the out-of doors). Extensive knowledge of school .
systems and the social interaction therein, also are. among the competencies

‘required of the person who {s to bring about meaningful educational change

in the place where students and teachers spend their time, The extensive PR
knowledge of and abilities in emplqying science content, human learning. social :

, interactions. and educational practices required 1s obvious. The ability to

'.s;kanalyze and evaluate the great variety of educational practices with both fornalilne;

: systematic approaches (such as with classroom observation systems) as well as i

| 'with less formal means also is critical It is informative to note that

ha several of the competencies one would expect of personnel in this area are

h"'fﬂymade previously. This does‘not mean that every d°°t°”°‘ program invscience

: employed by developers as well (see the above list of competenoies for developers)
It is proposed that doctoral programs in science education should make o
. ,provisions for preparing students in depth in one of these three areas in addi-c;.f"

. ,:tion to. the more general science education background to which reference was
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_RESEARCH ON RESEARCH TRATHING

Before proceeding to a diScuSsion of specific recommendation for doctoral

programs in science education reference must be made to the existing body of re- f‘,;‘

s«search in the area- it 1s informative., Unfortunately, most of the research deals

B with training personnel for educational research with little empirical inquiry- ‘

f;based information on the traininq of evaluators developers, or teacher educators,?fff

From the findinqs and conclusions available on research training, however, it is j ?;5

, possible to make some extrapolations to the other areas,

In the study referred to earlier1 a thorough review of the existing literae .

ture on the training of educational research and research related personnel was

¢ conducted An extensive search was made for all the literature in this area.,3?f'
- The literature then was judged for methodological adequacy and the findings of L

';~those Judged to be adequate were synthesized The studies cited below are eyl

s g i e

’7‘selected for their apparent relevance to science education and are not intended to?ji'f

1}1','7'be inclusive of an the studies judged to be methodologically adequate. This

,Vrelevant extant research is divided into two categories, (a) personal characteris-;7ff7

stics of the research trainee and (b) variables related to research training

~fprograms. ‘

Trainee Characteristics

All of several studies dealinq with the aqe of recipients of the doctorate Dot

k *’iif;in education consistently qive the‘iame result .= those:persgns who obtain their L
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‘doctoral student. This relationship has been found in the fieid of psychology as

well. Along with the fact that the more productive researchers spend more time

in continuous fuii-time residence and conplete the deqree at a younner age, it is k:'
found that the pursuit of a doctorate in education is iargeiy a part-time endeavor .
' Aqain, the results of this research have siqnificant impiications for the training
of researchers in science education.

- A third area that has implications for the recruitment of personnel for
entry'in training for research in science education is the reiationship betveen
profeSsional experience and research productivity. A negative reiatiohship‘has
been found betueen research production and teaching experience; A neqative re-
1ationship also has been found between research quaiity and a variabie identified
as practice oriented socialization" (teachino experience, possession of an Ed D, |
rather than a Ph.D., or professionai education courses) The most. productive ve- ;f -
 searchers typicaiiy have not been as invoived in the practitioner $. side of the 3 e

profession prior to hecomine researchers.

-~ Proaran Variabies

The research on the training of educationai researchars aiso has dealt with
: various characteristics of trainina prearams and the production of researchers |
(production in the sense of the number of researchers trained not the research f

o productivity of the. researchers as discussed in the previous section) The re-:;,iii B

; ! Er?Search shous for exampie, that those schoois uhich are most seiective in theirc s
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following: the quality of the research produced at an institution, the scope of -
this research, the importance attributed to research by deans, the proﬁortion of
the faculty doing research, the level of graduate apprenticeship on projects, and |
the number of joint arrangements with other departments for conducting research.i~ffi7
Other institutionai characteristics are eariy emersion 1n ongoing research projects,:ep
a close relationship vwith productive research professors and an emphasis upon pro- ;';;
gram flexibility and independent study. o .
t “One of the mcre important findings of the research 1n this area is that re- ~k
search apprenticeship, such as holding a research’ assistantship. is associated with“i,
research productivity. Furthermore, the nature of this research assistantship ex- '”
perience has been found to be highiy important. A crlticri factor is whether or ;’
not the person was actuaiiy engaged in research work rather than being involved in |

- non- research activities. ioreover, among those persons vho heid a genuine research ;}f

assistantship further distinctions couid be made between productive and non-- o
- productive researchers according to the nature of research attivity in which they -
’were engaged. Productive researchers more often had experience with the conceptuai-c]fi
,stages of the research the use of statisticai anaiyses and in using the computer.
“The research cieariy shows that appropriate use of the research assistantship is ’
~an important aspect of research training This is particuiariy important, in view -
of the fact that the research also provides some indications that the dissertation o fs

o does not serve to provide the research training that it miqht.,.,
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two areas appears to be essentially non-existent. Even though 1t is hazardous.
probably the best means of acquiring information at the present time is to attempt ,
to make extrapolations from the research on the training of researchers to the o
areas of development and instructional 1eadership, The following statements are
made for that reason with full recognition of the hazards involved. S
, Research referred to above concerned three characteristics of persons in-
| volVed in educational research: (a) age, (b) the extent to which they attended
gradUate school on a full-time basis, and (c) the extent to which their socializa-‘lf
tion was practice-oriented or research-ortented. Of the iree it probably.is most:'
difficult to make extrapolations from the findings‘on'the age of researCh‘trainees~
to development and instructional leadership trainces. It seems'plausible that
edutational'practitioners who enter a research training program'must make a biggerrt'k
shift in the nature of their activities than practitioners who enter a training 5
~program in development or instructional leadership. Not only does entry into re- ij}i
'search work require a change in activities, it requires a stronq shift in values o
for.personnel with practice- -oriented socialization. 1f this assumption is correct,7ih;
: and if it 1s more difficult for an older person to make such shifts. it may be that;ﬁy;
age is 3 more important factor in selection of personnel for research training pro-?iji
grams than for programs in instructional leadership. s _ ,,,'i : -
It seems fairly safe to extrapolate from research to development and in-.

lp7structional leadership in the case of the degree of full time residence as a

; “:1afﬂdoctoral student.
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with that of the program, Practice-oriented socialiaation. for example, may be
found to be positively related to success in the field of teacher education,
Empirdcal study of this matter is needed.

The research on characteristics of tra1n1ng programs also may prov!de some
fmportant insfghts. It would seem safe to infer, for exanple, that selectivity ; -
7t would be 1mportant‘for traininq productive developers and 1nstructiona1 Ieaders, W

| assuming, of course, that the se!ection criteria employed were re1ated to the per-~¥ :
. formance expected of persons beinq trained for work in deve1opment or. teacher -
education. Ina 11ke manner, know1edge that a "research climate“ is corretated

with the production of researchers could be used as a basis for 1nferr1ng that a -

| “deveIOpment climate" or “1nstructiona1 Ieadership c11mate" would be positlvely ra.f;ff

~lated to the productior of personnel in these fields. Just as faculty members who fjf;

_actually are doing research contribute to a research c11mate. so 1t woutd be ex-=~a{c$~

| ;kipected that invo\vement 1n deveIopment or 1nstructiona1 1eadersh1p would be an

‘important part of creating a cItmate which is conductive to the tra1n1ng of per-'i~‘?7¥

’rrsonne1 for these fields.

The fact that appropriate apprenticeship experiences seem to be so stroneg

'hreIated to the production of researchers cannot be over1ooked in creating graduate ;fi‘

“f_',~programs for tra1n1ng deveIopers and teacher educators and 1mp1ementors of curricu-;t;f

. ;k, lar change. Probab]y no facet of the tra1n1ng program 1s more 1mportant than this,f577

"°7f ;1t 1s cr1t1cal.i Again. asptn the case of traininq for research 1t woqu seem that ;fi

"'ithe dissertation cannot be d¢
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RECOMMENDATIONS FOR SCIENCE EDUCATION

As 1indicated previously,fthe main reconmendation'of this paper 1s thatrthe! “_’
“Specific focus or foci of doctoral firograms 1n science education be identified and
then the program built up in these areas. The three potential areas of emphasis ’;,
identified were (a) research ‘and evaluation, (b) deveiopment. and (c) instructional~f{f
teadership. Specialization of th1$ type s demanded in today's job market, and it
clearly has a bas{s 1n the Job competencies required of educational personnel.~ |

This type of specialization, of course, does not eliminate the need for-a,general'
 background in science dducation or some course work and/or experience infthe two
“areas in which the person is not concentrating. The person whose'focus 1s'1nst+u¢;~_;j
tional leadership, for example. sti11 will need to take course work 1n statistics,vn.f}

_ research design, and measurement in order to edequately deal with the published

>"':?'research 1n teacher education. Likewise, it does not. eliminete the POSSlbl\ltY °f fifi

- a dual concentration such as in science teacher education and research This, 1n :ef;;
_-ffact is an example of a combination that hopefully will be in demand since there i
is much activity on the teacher education front today and research and evaluation v
«:are needed to provide the empirical basis for advance in this area. ln addition to;fkf

”the three areas identified above, there may be other specializations or particular,;[fg

| '"7'comlinations of areas identified earlier in which institutions may wish to con-r e

"vfwi,centrate. For example.a program might be focused upon the history and philosophy -
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provide adequate training for doctoral students;' The'extent of faculty invo1vementyr«
~ 1in the areas of research and evaluation, development,“and‘educationa1 1eadership.
s well as the OPPortunities for increased involvement and/or improved competency .
‘must be considered. Another consideration is the extent to which there 1s poten-
~tiat for invo]vement of doctora1 students in the work of other university depart-"fgh

& ments and nearby agencies outside of the university where they can gain suitable

Jo apprenticeship experiences in one of the: three areas.

' ~'science education. In the case of research, at ieast. age. is clearly a fac“‘“*

*neai»program.r The young age is fairly preferab]e although the practice-oriented natur
. of science education is such that some science teaching experience should be re-

The seiection of students is another area which needs to be given some atten—i*gij
tion according to the conclusions of research. Today $ Job market wouid indicate s;i*
~ that the need for careful selection of students is even greater than in the past
, and the research indicates that seiection criteria can be app1ied 1n a way that
i wili increase the probability of getting the better people into the fie1d of»

‘Eftwhich shouid be considered in the selection of graduate students for a doctora1

quired of everyone. An inference that might be made on the basis of the research ‘fylf
referred to previousiy is ‘that students shouid be seiected to some extent on the ,f
: ’basis of the sociaiization that they have had. The practice oriented sociaiizatioh

'freferred to above may resu1t in an individual who is less iikeiy to be interested

o 1n research than he is in,teacherkeducation.‘ This basis for se]ectiont probably
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.ability ts a benefit. The crucial question is what const1tutes abi1ity in each of
the three areas of research and evaIuation. development, and teacher education,
,Further research.is obviously needed here to determine speciftca11y what entry ab!l- .
ities are most important in each of these three areas, A f1na1 consideration in
i the selection of students is that se1f-se1ection operates to a large extént and 15’MF‘
~ of fundamenta) 1mportance. “This means that adequate 1nformation must be available‘ “
for students about the specific nature of the doctoral program which they are con= _;_ 
- sidering as well as 1nformat1on'and assistance that will heIu them evaluate their
own interests and-goals. | o |
The research has estab1ished quite conc1usive1y that the. type of apprentice- ,hia
ship experience which a dortwra1 student gains is-a key facet {possibly even’ the :
most 1mportant faéet) of a program. There “probably is no aspect of extsting S
 doctoral programs which has more potent1a1 for improvement than this one. Facu!ty};]f.i
4;1nvolvement 1n the appropriate area, such as educational deve1opment. 1s of key ‘VQVE' 
.1mportance if this apprenticeship is to exist., The person who expects to train “\ :
o 1researchers must be inyo]ved in research himself and provide the opportunity for 714 |

kdoctoral students to become 1nvolved in this work at a conceptua1 leveI and not

£ just at the c1er1ca1 1eve1. As a m1n1mum, 1t woutd seem that this 1nvo1vement

shoutd be at least extensive enough that the doctoral student and the facu1ty

- : member would co author at least one research publication prior to the student s icltotef

o ; work on. a dtssertation.- 51m11ar1y,{the student who expects to concentrate in
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A second need, 1f adequate apprenticeship experiences are to be provided, 15‘?]
kto work out acceptable cooperative arrangements with other agencies both on and s
- off campus. Cooperative arrangements need to- be built first of all with many :‘
"‘f groUps within the given school of education.zyFor examp!e. 1t is very unlikely that

;a student whose area of concentration is research and evaluation could receive

'adequate preparation without intensive involvement with the faculty members of the\
area of research and evaluation. The 1nvolvement should be intensive and include

| S at least a small amount of apprenticeship type experience with such persons 1n

"'7?-1z} f audiovisual instruction or some other group involved in“the Hroduct o}_of educa

o :i; the student 1n development- 18

| addition to the conventional course work in the area.‘ The person interested in i
. teacher education needs to work with personnel such as a faculty group developing
kcompetency—based teacher education modules or a group involved in development ofiﬁl{"

ional media,, Apprenticeship experience with such a group would be 1nt%luable for

Similar kinds of cooperative arrangements can be made with off campus groups. ]ﬂ

'~l»For example, if there 1s a curriculum development project within a reasonable dis-w -

| ~ tance, arrangementf’could be made for development students to gain excellent

‘ ;apprenticeship experience with them cOoperative arrangements often can be made

""'with_public schools particularly with a research or. evaluation unit where some ;*v:[
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with students from fields other than science education where the focus is develop-
ment, Seminars on research evaluation. development, teacher education, etc., in- “
ciuding students from many different fields should be an important part of the .
doctoral program. The need for apprenticeship experiences and the need to inte-
'grate theory and practice wouid seem to require that ‘these seminars, as weli as

semfnars in general, be tied in some way to experience and actual work in the

' Host of the characteristics being advocated above shouid contribute to some- o
thing else which the research has indicated is desirable, namely an appropriate |
"climate." such_as a research climate. Possibiy what constitutes a desired climate
‘v_in any‘one of the three areas is reaily expressed in operational terms by the - |
"recommendations made above. In addition, it would seem that the appropriate ,
climate- for the student would be enhanced by full- time residence for as long a
'period of time as is possibie. The research provides us with a basis for at least
, strongiy recommending to the student that this be the case. Research 1n this fieid 'i
ie'aiso would indicate that e cannot depend upon the dissertation as an adequate S
apprenticeship even in the area of research._ Apprenticeship experdences and emersion
in the fieid must be characterics of the program For too iong too many people in &
,keducation have been wiiling to think of a doctoral program 1n terms which are

SImiiar to those for bachelors and masters programs, namely the taking of a sequence o

Sk :of courses._ uithin the kind of ciimate advocated above, the dissertation may be
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k,important for the development of strong programs but at the same time there is a
~ fundamental responsibility to the student to provide him with as complete informa-_
tion as possible in order that he may make the best decision for himself. Student
advising and concern for students in other ways must continue throughout the pro-

: gram, The possibility for them to make choices and influence their own program

obviousiy must recefve high priority.
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FOOTNOTES
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